Conversion disorder or functional neurological symptom disorder (FND) can affect the voluntary motor system, without an organic cause. Functional symptoms are thought to be generated unconsciously, arising from underlying psychological stressors. However, attempts to demonstrate a direct relationship between the limbic system and disrupted motor function in FND are lacking. We tested whether negative affect would exacerbate alterations of motor control and corresponding brain activations in individuals with FND. Ten patients and ten healthy controls produced an isometric precision-grip contraction at 10% of maximum force while either viewing visual feedback of their force output, or unpleasant or pleasant emotional images (without feedback). Force magnitude was continuously recorded together with change in brain activity using fMRI. For controls, force output decayed from the target level while viewing pleasant and unpleasant images. Patients however, maintained force at the target level without decay while viewing unpleasant images, indicating a pronounced effect of negative affect on force output in FND. This emotional modulation of force control was associated with different brain activation patterns between groups. Contrasting the unpleasant with the pleasant condition, controls showed increased activity in the inferior frontal cortex and pre-supplementary motor area, whereas patients had greater activity in the cerebellum (vermis), posterior cingulate cortex, and hippocampus. Engagement of a cerebellar-limbic network in patients is consistent with heightened processing of emotional salience, and supports the role of the cerebellum in freezing responses in the presence of aversive events. These data highlight a possible neural circuit through which psychological stressors elicit defensive behaviour and modulate motor function in FND.
A B S T R A C T
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Introduction
Motor functional neurological symptom disorder (FND), also called motor conversion disorder, is characterised by neurological symptoms affecting voluntary motor control, such as paralysis or tremor, that are incompatible with organic damage to the nervous system (American Psychiatric Association, 2013). It is a frequent cause for disability, representing approximately 3-5% of all new neurological outpatients (Stone et al., 2009) . Conversion or functional symptoms are thought to be generated unconsciously, often associated with underlying psychological stressors or trauma (Scott and Anson, 2009; Vuilleumier, 2005) . Psychiatric comorbidity, particularly anxiety and depressive disorders, is common (Binzer, et al., 1997; Crimlisk, et al., 1998) , and negative life events predict symptom severity (Roelofs, et al., 2005) ; however the underlying neural mechanisms remain unclear (Vuilleumier, 2014 ).
An association between physical symptoms and emotions has been underscored since the early 19th century. Freud's psychodynamic theory posited that unconscious conflict and affective motive give rise to bodily symptoms (Babinski, 1909; Breuer and Freud, 1955; Freud and Breuer, 1895) . The notion of a defensive mechanism, 'converting' mental conflict into functional symptoms, was highlighted in early disease classifications (American Medical Association, 1952) , and continues to influence current conceptual approaches to understanding functional disorders (Vuilleumier, 2014 ). Yet, recent neuroscientific investigations in FND patients have generally attempted to link motor symptoms to particular neuroanatomical substrates (for a review see Vuilleumier and Cojan, 2011) , with little emphasis on linking physiological to causal psychological mechanisms. 
